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変電設備
車両基地
車両
信号設備
指令所
駅
鉄道運行のための
システム
運行管理
システム
座席予約
システム
信号保安
システム
変電
システム
保守支援
システム
鉄道車上
監視制御
システム
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????????????
Computerized master controller
Brake
controller
Motor
controller
Supervisory control network
1
2
3
4
CheckError Set Normal
5
6
7
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10
500kPa 500A  
400kPa 400A  
300kPa 300A
200kPa 200A  
100kPa 100A  
Total abnormal
Touch panel
Management
Unit
Slave
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発電
送電
太陽光パネル
配電用
変電所
中給システム
送電監視制御
システム
配電監視制御
システム
太陽光発電
システム
電気自動車
配電
対象範囲：
配電監視制御システム（特に通信路）
必要性：
海外
現状設備投資が最も手薄な範囲
日本
ＩＴインフラが唯一整っていない範囲
低炭素化社会，再生可能エネ全量買取制度，
太陽光発電・電気自動車普及，スマートグリッド
で将来最も影響が出る範囲
Ａ電力（中規模）の場合
変電所400箇所
電柱150万基
配電線長7万km
? 5 ????????
 ????????????
? ?????????????????????????????????????
?????????????????????????????????????????
?????????????????????????????????????????
??????? AB????????????????????? 0/..???????
?? A B???????????????????????????????????
????????????????????????????????????????
???????????? 4-???????????????????????????
??????????????????????? 4-?????????????????
?????????????????????????????????????????
? ????????????
RTU: Remote Terminal Unit
FTU: Feeder Terminal Unit
SVR: Step Voltage Regulator
Substation
Distribution
line
Telecontrol
equipment
(RTU)
SVR
SVR
SVR
Communication
line
SCADA
server
Slave
Station
(FTU)
Switch
About 10 thousands
slave stations 
per 1 server About 50 slave stations per 1 telecontrol equipment
About 2 to 8 lines per 
1 telecontrol equipment
FTU sends:
• status information every 5 minutes
• measured data every 15 minutes
Current SCADA system
New generation SCADA system
? 5 ????????????
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?????????????????????????????????????????
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????????????????????????????????????? 0/..
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????????????????  -', "
  ? /2C??????????????
?????????????????????????????????????????
?????????????????????????????????????????
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????????????????????????????????????????
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????????????????????????????????????????
?????????????????????????????????????????
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
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?????????????????
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???????
???????????????????????????????????????
?????????????????????????????????????????
?????????????????????????????????????????
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?????????????????????????????????????????
?????????????????????????????????????????
 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?????????????????????????????????????????
?????????????????????????????????????????
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(a) The 1970s
Master controller
Motor
controller
Brake
controller
DC100V
on-off signal
200 connections
Pilot lamp
(b)  The 1980s
Motor
controller
Brake
controller
Monitoring network
(9.6kbps ～ 100kbps)
Monitoring device
80 connections
Microcomputer
Computerized master controller
Brake
controller
Motor
controller
Touch panel
(c)  The late 1990s
15 connections
Supervisory control network (2 ～ 3Mbps)
? 5 ?????????????????

Terminal unit Terminal unit
Transmission
in the car
Transmission
between the cars
Supervisory control network
Devices
Sensor etc.
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	 ?? ??????? ????
 ???? E????????
 ???? E??????????
 = E????????
 = E??????????
9 ???? E????????
 ???? E??????????
 04 E????????
? 04 E??????????
 .-0? E????????
 .-0? E??????????
 ??????? ???? ?? E????????
 ?????? ?? E??????????
 ???? E????????
 ???? E??????????
9 ????? E????????
 ????? E??????????
 F;??? E????????
? F;??? E??????????
 ???? E????????
 ???? E??????????
 ???? E????????
 ???? E??????????
 ????????????????????????????????
? 5 ??????????????????
	 ?? ??????? ????
 ????????
 ??????????
9 ???????????
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 ??????
9 ?????
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 ???????????
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9 ?????? ??????????????
 ???????????????
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Main
task
Subroutine1
Start
Workflow
management
table
Periodical Start
Workflow
management
task
Send
Logical data
task
Device
management
task
Service
management
task
Call
Subroutine
call
table
Logical
databese
Subroutine2
Subroutine23
Subroutine24
Refer
Write
Refer
Call
Refer/Write
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• ???????????????????????
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//Car Sequence Starting Period/ Module
//number number offset Event name
1, 1, 0, 1, kbmop //brake
1, 2, 0, 20, kaimop //air-conditioner
1, 3, 0, EVENT, tamop //time adjustment
：
：
2, 1, 0, 1, kvmop //brake
2, 2, 0, 1, kimop //inverter
2, 3, 0, 1, dicop //inverter ctl
：
：
10, 1, 0, 1, kvmop //brake
10, 2, 0, 20, kaimop //air-conditioner
10, 3, 0, 10, katsmop //ATS
：
：
?????  0"' 8 	++&?????????????????????????????
?????????????????????????????????????????
???  2' 	$E;1???????????????????????????????
???????????????????????? ;;-?????????????
?????????????????????????????????????????
???????????????????????????????????
???????????????????????????????????????
?????????????????????????????????????????
????????????????????????????????????????
?????????????????????????????????????????
???????????????????????????

    ??????
????????????????????????????????????????
?????????????????????????????????????????
???????????? 0/..?????????????????????????
?????????????????????????????????????????
?????????????????????????????????????????
?????????????????????????????????????????
?????????????????????????????????????????
?????????? ??????????????????????????????
?????????????????????????????????????????
?????????????????????????????????????????
?????????????????????????????????????????
????????????
???????? ???????????????????????????????
??????????????????????????????????????????
?????????????????????????????????????????
????????????????????????? ???????????????
??????????
????????????????????????????????????????
?????????????????????????????????????????
???????????????????????? AB?
????????????????????????????????????????
?????????????????????????????????????????
9 ????????????????????????????????
?????????????????????????????????????????
???????????? ??????????????? 0/..?????????
????????????????????????????
9
The lead Car
2
nd
Car
100Mbps network
Last Car(10th)
Ethernet, 
Digital I/O, 
Analog I/O, 
Serial I/ O
Connectors
Terminal
Unit
3
rd
Car
Touch Panel and 
Master controller
simulator
Motor controller
simulator and motor
Terminal
box
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??????? n???????????? Ttotal(n)??  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Ttotal(n) = Tplt(n) +
∑
a∈A(n)
Tapr(a)
+
∑
m∈M(n)
Tsrv(m)
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Ttotal(5)
= Tplt(5) +
∑
a∈A(5)
Tapr(a) +
∑
m∈M(5)
Tsrv(m)
= (1.05 + 0.5 + 1.3 + 0.22 + 0.28 + 0.85 + 0.61)
+(0.182 + 0.276) ∗ 7 +
∑
m∈M(5)
Tsrv(m)
= 4.81 + 3.206 +
∑
m∈M(5)
Tsrv(m)
= 8.016 +
∑
m∈M(5)
Tsrv(m)
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Introduction Cost
(60,000km)
Optical fiber
60,000M¥
radio
5,000M¥
Utilizing 
AMI radio
150M¥
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